ABSTRACTS
(Papers read before the Institute but not published in the Proceedings.)

A ReceENT Vorcanic Asm Deposir, YukoN TERRITORY. A, R°
Beraer, Recent voleanic ash is found over a widespread area
eovering most of the southern part of the Yukon and extending into both
Alaska and the Northwest Territories. It forms a conspicuous white
layer elose to the present ground surface with a maximum thickness of
ten feet in the ];:gl)per White River basin. From the accompanhying
isopach map the ash is caleulated to cover an area of 129,000 square miles
eomprising a total volume of 6 cubic miles which is equivalent to 1} cubie
miles of solid rock, This deposit is due to a voleaniec eruption from a
center somewhere south of the Upper White River basin approximately
1700 years ago.

A petrographic examination of the pumice shows that it consists of
zoned and unzoned plagioclases, sods-hornblende, and magnetite, in &
matrix of glass. Optical determinations of the eomposition of the
plagioclase indicate that this voleanic ash is andesitic. Some specula-
tions on the mode of origin and petrogenesis of the ash are made with
consideration of previous theories.

Tee Use oF NucLEarR TrANSFER TECHNIQUES 1IN RabpiaTion
Stupizs. M. J. Orp. The object of this work was to locate the
gite of action of X-rays and a radiomimetic poison BB’dichlorodiethyl
methyl amine (a 'nitro%%n mustard) within the cell using the technique
of nucloar transfers. ith both treatments nuclei were shown to be
more sensitive than eytoplasms and it was further found that control
nuclei ecould be damaged by contact with treated cytoplasm. Nueclear
damage led to many division irregularities.

OBBERVATIONS ON THE DEVELOPMENT oF CroNa INTESTINALIS.
L. G. BELL. The tadpole larva of the sea squirts is thought to be
one of the forms which may have given rise to the vertebrates. The de~
velopment and metamorphosis of the larva of Ciona was described, to-
gother with culture techniques. Evidence that funetion is independent
of structure in the tail muscles was presented. The structure of the
museles was illustrated. An abnormality of development induced by
phenyl thiourea was described as well as experiments attempting to
analyse thig action.

Formation or FREE Farry Acips IN Frozen Fisu. W. J. Dyer,
D. I. FrasiEr and E. G. Brige. The formaton of free fatty aecid in
several species of fish fillets during frozen storage is reported. The in-
crease was rapid in some non-fatty species, as cod, and very slow in some
of the fatty speecies, like rosefish. This correlated well with taste panel
and protein extractability assessments of deterioration during storage,

The lipids of stored¥eod fillets were separated chromatographically
and tentative identification has heen made. The probable precursors
of the fatty acids are discussed.

VIBRATION SPECTRUM OF VANADIUM BY NEUTHON SPECTROMETRY.
A.T. StewarT and B. N. BrocrkroUuse. The vibration speetra of a body
centered eubie metal, vanadium, has been determined by neutron spectro-
metry. Incident neutrons of mean energy of 3.95 x 10-* ev. were obtained
by & filter difference technigque using beryllium and lead filters. The
energy distribution of neutrons seattered at 90° was measured by a chop-
per time of flicht apparatus. The vibration spectrum obtained from
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these measurements for vanadiom agrees, at low frequencies, with low
temperature specific heat measurements. The spectrum shows two
peaks at frequeneies of about 4.8 and 6.5x102 gec. -tand & sharp cut~off
at 7.6 = 0.3 x 10-1 seec. -1,

COBRELATIONS AFFECTING REGENERATION AND REACTIVATION IN
SepracENuM AmpuLpaceEuM (L.) HEDW. I. G. MacQuarris and
K, E. vonx Mavrzann, Restitutional processes generally oceur only to a
smaill extent in whole intact moss plants. Isolation of parts of the

emetophore leads to & realization OF restitutional potentialities. This
indieates that a system of correlations inhibits restitution in the whole
moss plant. This study is eoncerned with the distribution of eorrelative
fal.eatnors and a possible mechanism of correlative inhibition in the moss

t.
Apieal dominance is found to be present both in terms of regener-
ation and reactivation. Correlative inhibition is shown to be present
within the stem and the leaf, A particularly strong inhibitory influence
of stem on leaf regeneration exists. By means of this latter system it is
demonstrated that isolation is the most important factor bringing about
restitution while wounding is of little consequence.

Experiments with auxin and antisuxin indieate that correlative
inhibition of regeneration is probably not controlled by a hormonal
mechanism, Nutritional factors do not seem to be decisive either.
Auxin did show, however, & great effect on reactivation in the plant.

While it is shown that isolation results in the removal of inhibitory
influences both on regeneration and reactivation, the problem of the
mechanism of correlative inhibition of restitution in the moss plant
remains an open one.

ProeTEIN AND CARBOHYDRATE METABOLIEM IN VITAMIN Be
Dericiency. W. W. Hawkins, VErnA G. LEoNARD, and CaroL MARIE
Dicks. Young rats were deprived of vitamin Be until the rate of
growth became significantly affected. At this stage, when compared to
eontrols, the vitamin-deficlent animals excreted a larger proportion of
the ingested nitrogen, the inerease being in the uren fraction. They also
sometimes showed a higher level of glucose in the blood, and typiecally a
decreased glucose tolerance, as mamfested by persistently higher levels
after intraperitoneal test doses.

THE PRESENT STATE oF CuEMICAL MuTaTION RESEARCH. AUER-
BACH, CHARLOTTE. (Institute of Animal Geneties, Edinburgh, Scot-
land). The first chemical mutagens were discovered at the beginning
of the Second World War. Since then a great number of chemicals have
been found to produce mutations. Many of them are carcinostatic
agents, and a number have been found to be carcinogenic as well as
carcinostatic. This twofold action of mutagens in regard to malignant

owth is paralleled by a twofold action on the genetic material: the pro-

uetion of gene mutations, certain types of which may conceivably result
in cancer, and the production of chromosome breaks, many of which
certainly result in the death of dividi.ug ceolls, and through this, in inhi-
bition of tumour growth. Substances of this kind are often called radio-
mimetie , but this term has to be taken with more than a grain of salt.
It is true that the nuelear effects of these chemieals are strikingly similar
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to those of X-rays, but this may in great part be due to the limited
responses of which the genetie material is capable. Moreover, there are
gsome marked differences between the effects of chemical mutagens and
of X-rays. The most fundamental difference is the high frequency of
delayed mutation or chromosome breakage after chemical treatment.
This is at least in part responsible for a second difference: the relative
shortage of large chromosome rearrangements, in particular translo-
cations, after chemical treatment. That this is not simply eaused by a
shortage of chromosome breaks is indicated by several findings: the high
frequeney of dominant lethals, the prevalence of intrachromosomal as
opposed. to interchromosomal rearrangements, and the frequency of
.STEMH deletions and duplications which even exceeds that produced by
~Iays.

There is little evidence to show whether chemical mutagens are
radiomimetic in the mechanism of their action. The existence of these
substances has been used to diseredit the ‘hit’-theory of radiation
mutagenesis, but this is not justified. It is, on the contrary, possible
that some of the more drastic mutagens may resemble X-rays in being
“hit”-poisons. Experimental evidence for this possibility is searce and
is difficult to obtain, but there are theoretieal reasons for assuming that
it may be so. Hydrogen perioxide and organic peroxide are probably
closely radiomimetie in their chemical action, since they are also impli-
eated ss Intermediates in radiation mutagenesis, Mutagenic purines,
on the other hand, act differently from X-rays, since they are counter-
acted by anti-mutagens which are without effeet in radiation mutagenesis,
Since these antimutagens also diminish the frequency of spontaneous
mutations in bacteria, mutagenie purines form a link between chemically
indueed and naturally oceurring mutations. It is often assumed that all
mutagens aet at cell division by interfering with synthesis of deoxyri-
bonueleic acid, but this is not so for a number of mutagens which pro-
duce their effects on resting spermatozoa. Speecial interest attaches to
e:lcperiments inwhich mutagens were found to affect different gene loci to
different degrees. From a practical point of view, fhis may be the first
step to the controlled production of desirable variants in industrial miero-
biology and agriculture. Theoretically, these results may throw light
on either the chemiecal nature of the genetic material or the processes
which intervene between a chemical stimulus to a gene and the emergence
of a mutated cell.

Tue CaemMicAaL CoMPOSITION OF SEA WATER IN THE VICINITY OF THE
ArLantic Provinces oF Caxapa. E. Goroon Young anp W, M.
LanciiLe. Samples of sea water from eight locations at the surface
around the eoast of the Atlantie Provinees of Canada have been analyzed
for their contents of major and minor constituents. The salt water in
the Bras d’Or Lakes of Cape Breton Island, N. S., was very diifferent
from that in the contiguous Atlantic Ocean and showed evidence of much
dilution. The ehlorinities and salinities of other samples were relatively
low and averaged 17.17 °/,, and 31.03 °/,, respectively. The average
composition of sea water for this area was as follows in gm. per kgm.;
Na 9.55, K 0.34, Ca 0.37, Mg 1.15, 80, 2.36, B(HsB(;) 0.017. Levels
of the trace elements in ppm. per 1. varied within the following limits;
As (As:(5) 1.4 - 2.0, Co 0.33 - 0.67, Cu 13 - 22, F 860 - 1200, I 6 - 53,
Mo 6.3 - 14.0, PO, 5 - 69, Si 44 - 95, Zn 6.5 - 10.9. Nickel was also
present in all samples but vanadium was not detected. The various
ratios of the mineral elements, especially to chlorine, have been ecaleu-
lated, and show only slight divergenee from those for ocean waters.



ABSTRACTS 413

PaysicaL OCEANOGRAPHY OF THE CoasTalL WaTERs orF HALIFAX.
R. K. Bangs. Distributions of temperature, salinity and density based
upon data from four eruises are shown and discussed. Relative currents
are computed from the density field by means of the geostrophie equation.
The eurrent pattern is variable in detail but shows a persistent south-
westward flow having maximum speeds 20 to 50 em/sec.

O~ TuE ExTRacTION OF MY0sIin FrRoM Cop MuscLE wiTh Poras-
sium lopipgE Sorurions. J. R. Dineue. Fisheries Research Board.
The standard method used for extraction of myosin from musele was not
suceessful when alzf)lied to fish muscle. Recourse was had to extraction
with potassium iodide solutions, first used by A. G. Szent-Gyorgyi. A
protein was isolated from these extracts that had some of the properties
to be expected for myosin when examined by electrophoresis, sedimenta-~
tion, viseosity, and solubility. Itresembled myosins prepared from other
. eold-blooded animals by other methods, and like them, differed from
rabbit myosin in sedimentation and solubility behaviour. Bfr adding
adenosinetriphosphate to the extraeting solutions it was possible to pre-
pare & protein that appeared to be aetin.

PuLse SaarEs PropucED BY UNDERWATER AcoUsTIc PROJECTORS.
A. Mouammep. Using the concept of an eleetrical equivalent cireuit
the behaviour of transducers when exeited by short pulses of sinusoidal
voltaias has been theoretically ealeulated. Comparison is made between
the theoretieal results and the experimental work carried out with a
30 Ke barium titanate transducer,

ErrEcT oF AGAR ON THE GROWTH OF BactEria, W. YAPHE.
Robbins (Myecologia 43, 11, 1955) showed that acid hydrolyzed agar
inhibited the growth of a number of miero-organisms including E. coli.
However the inhibitory agent was not isolated. In the present study the
%roducts of acid hydrolysis were separated by paper echromatography.

nder conditions of mild acid hydrolysis a homologous series of oligo-
saccharides was obtained. The Rgyg). values for oligosaccharides from

acid hydrolysates differed from those obtained from enzyme hydrolysates
of agar. Results are in agreement with the strueture of agar. Araki
(Bull. Chem. Soc. Japan 29, 339 1956) showed that agar consists of re-
peating units of 1, 3 linked 8 -D-galactopyranose, 1, 4 linked 3, 6 an-
hydro-a-L-galactopyranose. Disaccharides agarobiose and neoagarobiose
being obtained from aeid and enzyme hydrolysates of agar.

The 3, 6 anhydro-w-L-galactopyranose linkage was ve? sensitive
t0 aecid hydrolysis and the 2, 6 anhydro-L-galactose was hydrolyzed to
hydroxymethyl furfuraldehyde (H.M.F.), formic and levulinie acid.

Agar was hydrolyzed with oxalie aeid under conditions whieh favour-
ed the production of HM.F. from 3, 6 anhydro-L-galactose and which
did not hydrolyze galactose. The U.V. spectrum of the hydrolysate
was similar to that of H.M.F. The effect on the Erowth of E. coli of
oxalic acid hydrolyzed agar, oxalic acid hydrolyzed galactose, H.M.F.
and enzyme hydrolyzed agar was determined. The results indicated
that the inhibitory effect of acid hydrolyzed agar was due in part to
I-%MF which was formed from the 3, 6 anhydro-L-galactose eonstituent
of agar.
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PHoTOSYNTHESIS IN MARINE Areae. R. (. 8. BibweLn. Red,
brown and green marine algae were supplied with C*0; in light and the
products of photosynthesis were examined by chromatography. The
three groups each produeed a different and characteristic group of soluble
compounds. The browns produced mainly mannitol, a sugar alecohol;
the reds produced either floridoside, which 1s a glycerol galactoside, or a
new glyeerol mannoside; and the greens were similar to land plants in
?mducing mainly suerose. No such distine} patterns emerged in the
ree amino acids or the proteins.

A more detailed examination of the brown sesweed, Fucus vesicu-
losus, showed that the main insoluble produet of photosynthesis was
alginie acid. Some radicactive fucoidin was also produced. There is
evidenee that both alginie acid and combined fucose are present in two
distinet physiological, and possibly chemieal, forms.

Tue INFLUENCE oF PH oN THE INTRACELLULAR CONCENTRATION OF
CiTraTE I1n YEAST. J. G. ALpous anp Q. C. JoLLymore. Extracellular
hydrogen ion concentration has previously been shown to exert qualitative
changes in the intracellular metabolism of glucose. Evidenee for this
conclusion was based upon qualitative and quantitative aspects of the
respiratory activity of the eell.

In the present phase of the investigation, cells which had been exposed
to various environmental eonditions were analyzed for their eontent of
one of the metabolites of glucose, namely, citrie acid. The results are
in aceord with the respiratory data and suggest that under acidie condi-
tions, the cell utilizes the tricarboxylic acid eycle as a pathway for meta-
bolizing glueose; but under more neutral environmental conditions, this
ptl;thwa.y ceases to funetion and some alternate. route is brought into
play.

A SiMrPLE Gas CHROMATOGRAPEY APPARATUS AND ITS APPLICATION
To ANALYsEs oF THE Higrer Farry Acips. R. (. AcEMAN.
The principles of gas chromatography are briefly discussed, with remarks
on detectors and packing materials suitable for various applications.

A simple and rugged gas chromatography apparatus is described
whieh was built, with the exception of a recorder, with ordinary labora~-
tory facilities. ) )

The use of this apparatus for the qualitative and quantitative
analysis of certain mixtures of fatty aecids iz desceribed and illustrated
with sample curves,

THE SEPARATION OF SIGNALS FROM INTERFERENCE BY MEANS OF A
Linear Firrer. M. R. McKay ano H. 8. Heaps. Some of the most
important problems encountered in the communication of information
relate to the determination of the best possible method of processing the
received signal plus interference so that the signal may be easily separ-
ated from the interference.

In many instances the signal is received as an electrical pulse and the
interference appears as background noise, The classical design of filter
circuits dealing with a continuous signal has been replaced in recent years
by the design of processing networks producing an instantaneous value
of signal as large as possible in ecomparison o the background noise, Of
more practical interest is the design of networks to increase the signal to
noise ratio over a sufficiently large time.
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The present paper deseribes the resulis of a theoretical analysis to
determine the effect of the best possible processing network, It is shown
that the existence of a certain mathematical function corresponds to a
very simple physical requirement. For the ease of a rectangular pulsed
signal received upon white noise it has been found possible to design a
very simple filter which produces & signal to noise ratio equal tolgg%
of the theoretical maximum,

Tae EnteroriroMrcroN. C. B, Wern. In Gastroenterology
1954, Binger, Sporn, and Necheles, obtained chylomieron-like partieles
from jejunal Thiry loops of dogs. They named them Enterolipomicrons,
and suggested they might have some bearing on the excretion of lipids
from the body.

By inflating a small balloon in the mouth of Thiry loops and injecting
warm saline above the balloon we have stimulated the loops to seeretion
and rhythmical contraction. The debriz was removed from the fluid so
obtained by slow centrifugation and the enterolipomierons washed 3
times with saline at 12,000 G. The enterolipomicron is found to differ
from the chylimicron as follows:

1) The enterclipomicrons sediment on centrifuging in saline or
plasma.

2) They consist of approximately 409 total lipid, and 60% pro-
tein.- The lipid fraction eontains about 169 phos holi%)id (expressed ag
lecithin}, and 6.5% total cholesterol. (Corresponding figures for ehylo-
mierons are 90% hipid, 10% protein, 5.2% lecithin, and 1.5%, cholesterol).

1 3) They are not cleared by heparin clearing factor or by pancreatic
pASe.

4 Th? are obtained from fasting, lipemic or heparinized dogs,
and the yield and ecomposition is not greatly different under these three
conditions.

The yield of enterolipomicron is much greater in the first few minutes
of stimulation, and within 10 or 15 minutes falls to a very low level,
During the first few minutes most of the solid debris comes out from the
laop; this is washed out of the loop with difficulty unless the loop is show-
ing peristaltio activity and active secretion. With repeated washing of
the debris after it is obtained, more and more ¢nterolipomicrons are re-
leased and the eomposition of the debris revéals a shghtly lower lipid
content than the enterolipomicrons washed from it. For these reasons
it 1s suggested that most of the particles are not secreted at the time but
aro performed and rinsed with the debris from the loop by the secreting
mueosa.

THE in vilre ConveERSION OF CMY-ACETATE AND CY-CHOLESTEROL
T0 ADRENOCORTICAL STEROIDS. E. G. Brras. This study concerned
the biogenesis of adrenocortical steroids in a cell-free preparation of hog
adrenals, The preparation utilized both acetate and cholesterol for the
formation of cortioosteroids, Ineorporation of acetate into corticoster-
oids was not via cholesterol. Paper chromatographie analyses revealed
that much larger quantities of the so-called “‘trace corticosteroids’™” are
formed than heretofore recognized. The mechanism of corticoster-
oidogenesis is discussed on the basis of the specific radioactivities of the
various steroids.
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New FieLp TECHNIQUES IN PETROLEUM AND MINERAL EXPLOR-
ation. H. L. CamMmeEron. Field work is preceded by intensive airphoto
interpretation of the area to be done. An uncontrolled mosaic is used
during field work for identification and orientation. It is supplemented
by stereo examination of photos as field work proeceeds. Notes are made
by point identification on airphotos keyed field book notations. All field
transport, other than reaching ares, is by helicopter. Outerops are
checked from the air and on the ground. The costs and other factors are
briefly discussed. Two areas are illustrated with helicopter photo-

graphy.

TiE RELATION OF RuspiRaToRY TOLERANCE TO THE PRESENCE OF
HaemogLoBIN IN GorprFisE BLoop. E. H. Antaony. The dependence
of goldfish upon the presence of blood haemoglobin was examined by
converting it to COHb (earbon monoxide haemoglobin). The fish were
exposed to solutions through which various eoncentrations of CO were
passed while the O; tension was kept at atmospherie level (20%). The
concentrations of COHb were calculated from Roughton’s measurement
gf[ the g:gHb/Osz partition coeffieient for goldfish blood (span = 63;

One goldfish at 30°C. survived over 24 hours in 80% CO; survival
at lower temperatures is indefinitely longer. 209, CO is ample to induce
formation of 999 COHb. It was concluded that CO is a valuable tool
for studies of fish respiration, and it has been applied to asphyxiation
experiments.

The use of CO has indicated:

1. Standard oxygen consumption is independent of Hb up to and pos-
sibly including 30°C.

2. Routine oxygen consumption is independent of Hb over part of the
lower temperature range.

3. Removal of oxygen from water under asphyxial eonditions is inde-
pendent of the presence of Hb.

From these observations it is suggested that:

1. Haemoglobin in goldfish blood acts somewhat in the role of an emer-
gency supercharger. This is probably so for other species.

2. The conclusion of previous workers, based on asphyxiation experi-
ments, that CO: has an effect upon chemieal transport.

VALLEY ABSTRACTS

Tue INrFLuENcE oF INsEcTs oN THE FLorisTic COMPOSITION OF
Grassuanp, C. J. 8. Fox. Crop Insect Section, Seience Service
Laboratory, Kentville, Nova Seotia. The concept that tree infesting
ingects are capable of changing the composition . f forest stands has been
recognized for decades but the same prineiple applied to grassland has
not been clearly stated. Evidenee is given that inseets do alter the
floristic composition of grassland. The alteration has been most obvious
and eatastrophic where root-feeding, exotie insects are involved, but
probably more fmdua‘l changes are caused by native insects feeding on
native or introduced plants. Long-term studies would be necessary to
evaluate the latter less perceptible changes. It is suggested that insects
as a._fa.cé:or in grassland succession deserve more attention than they have
received.
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CoLor or Prepacious Mires ArreER FEEDING oN MiTE PREY IN
TBE LaBoraTORY. JUNE HERBERT. Entomology Laboratory, Kent-
ville, N. 8. Little is known of the feeding habits of the speeies of pre-
dacious mites belonging to the sub-family Phytoseiinae. In a series of
laboratory studies, it was observed the gut takes on a characteristie color
after feeding on the mite prey. Since these colors cannot be easily
deseribed phytographs were made. In the laboratory four species of
phytoseiids were fed various stages of the following prey: Melaleirany-
chus ulmi (Koch), Bryobie praetioss (Koch), Telranychus telarius
(Linn.) and Vasates schlechiendali (Nal.).

SurveYy oF WILD STRAWBERRIES OF Nova Scoria ror Virus In-
FECTION. JOAN McGowan, Strawberry plants growing wild in fif-
toon areas of Nova Scotia were collected and grafted to Frageria vesca,
East Malling strain, in order to determine the extent of virus infection
in guch plants. About 209 of the sites investigated contained plants
infected with & virus, and about 109% of the plants checked were found
to be infected. These tended to be concentrated in a few areas and
many are escapes from cultivated fields.

VARIATIONS IN PoPULATION DENBITY OF THE AcaDiaN FieLn Mouse

IN ANNAPOLIS VALLEY APPLE OrcHarps. H. T, Sruirz. Duri
the latter part of October each year, 1947 to 1957, a large number of
representative apple orchard ground covers throughout the area were
examined and graded for signs of recent mouse aectivity. Beginning in
1951 an average of 109 ground covers were thus sampled annuaily. A
number of trap-lines were also run each year. While the surveys were
condueted primarily with the object of providing forecast data for the
benefit of fruit-growers the results are a.lsgaﬁ»lertinent to the study of ani-
mal population dynamies, particularly socalled gyclie phenomena. The
results obtained to date do not sulpport the concept that field mouse
opulations exhibit a four-year eyele or any other e¢yeclic period, either
or the Annapolis Valley as a whole or for individual cheek points. Mark-
od fluctuations in population were recorded for individual check points.
It was not unusual for synchronous fluetuations to oceur at all or most
check points within a particular distriet. For the area as a whole, how-
ever, the high and low population levels of a ing proportion of the
check points or districts were completely out of phase with one another.
This suggests the absence of & widespread biotic eausal factor acting out-
side ofgﬁ‘oca,l biological systems. The results therefore support the
premise that the most fruitful approach to an understanding of the

population dynamies of field mice is through a study of their biology.

Tae Parrmial ExcavarioNn oF NINE Premisroric Camp-S81TER IN
THE SoUTHWESTERN Parr or Nova Scoria. J. 8. Ersking, Wolfville,
N. 8. During the summer of 1957 an exploration of prehistorie sites
was begun for the Nova Seotia Museum of Science. The Port Joli ares
in Queens and Shelburne Counties, where many small shell-heaps were
known, was chosen as a place to establish norms for future comparisons.
Five shell-heaps were partislly excavated, and the findings of artifacts,
pottery, stone chips and bones were eollected and compared statistically.

ﬁe Fundy Shore was next examined and sites were sampled at
Lequille, Annapolis County, and Bear River. The general resemblance
of these to the South Shore sites was close. Salmon-fishing stations at
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Pleasant Lake and Tusket Falls, Yarmouth County, were visited, but
small-scale excavation was not practical at either.

The great salmon-fishing station at Indian (Gardens on the Mersey
River, Queens County, was visited and two partially eroded sites were
dug. One was entirely pre-European; the other showed a mixture of
pottery and arrowheads and a hearth of Woodland type, with inter-
mingled fragments of chinaware, clay pipes, wrought-iron nails, & white
bead, and a Nova Seotian halfpenny token of 1832.

The total picture is of a single Woodland culture eontinuing from
pre-European days until the last eentury. The mueh more varied stone-
chipping and grinding from the eroded salmon-fishing station at Indian
Gardens neads both dating and explanation.
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